Isolated aorta setup for hemodynamic studies.
A setup consisting of a high-performance hydraulic pump connected to the ascending part of an isolated aorta, including all major distal branches, each loaded with calibrated artificial resistors, was developed. The system was used to study total aortic compliance of the baboon as a function of mean aortic pressure (n = 5). The aorta loaded with the resistors was mounted in a custom-designed sink table, such that it was submersed in physiological saline maintained at 37 degrees C. Mean distending pressure in the entire aorta could be varied. The three-element Windkessel model was used to estimate total aortic compliance from pressure and flow waves generated by the pump. Total aortic compliance as a function of mean pressure was fitted with a logarithmic function: Ln(Compliance) = A + B * P. The value of A (+/- SE) was: 1.565 +/- 0.319 and B: -0.020 +/- 0.003 (P less than 0.001). The results were compared with previously published results (also using the same three-element Windkessel fit) obtained in three of the same animals in vivo. The in vivo data were A: 1.095 +/- 0.235 and B: B: -0.019 +/- 0.003. In vitro data had a significantly higher value of A than in vivo (P = 0.017), implying a significantly higher aortic compliance in vitro than in vivo. Occlusion of the proximal descending aorta was performed at a low distending pressure (55 mm Hg) to determine the proximal compliance. It was found (n = 4) that 46 +/- 11% (SD) of the total arterial compliance is to be attributed to the ascending and proximal descending aorta.